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Specification 

1. Title of the Device 

Display and Computer 

2. Claims 

(1) A display characterized by including a means to provide a signal for enabling 
an external device to identify the display's own function. 

(2) A computer characterized by including a means to receive said signal for 
identifying the device from the display described in claim 1 and a means to 
identify said display's function based on said received signal and provide 
video output suited for that function to said display. 

3. Detailed Explanation of the Device 
(Field of Industrial Application) 

The present device relates to a display that receives computer-generated video 
signals and synchronization signals for displaying images, and a computer that is 
connected to it. 

(Prior Art) 

DispIays-(also-refenred-tb - a^^ monitors, oTthe'like) ar^image" 

receptors that display images by receiving video and synchronization signals input 
generated by computers, such as PCs. 

While the earlier displays had one fixed horizontal scanning frequency, the recent 
displays often allow for switching among horizontal scanning frequencies. 
High-grade displays are even capable of automatically following the horizontal 
scanning frequency sent from a PC and matching their horizontal scanning 
frequency with that. 

(Problems to be Solved by the Device) 

PCs have also diversified and become more advanced in their performance; for 
example, some PCs allow for a programmed selection of horizontal scanning 
frequency among three modes 15kHz, 24kHz, and 32kHz. The 
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aforementioned automatic-following- type, high-grade displays are capable of 
handling all such modes. 

However, a more widespread fixed-frequency-switcliiag-type display device 
without the automatic following function can only switch between, for example, 
15kHz and 24kHz. Accordingly, if a PC selected 32kHz, the display cannot 
handle that mode, causing a problem of not projecting a normal image on the 
screen. 

The present device was made in view of such problems with the conventional 
displays, and aims to provide a display that rejects the receipt of functionally 
inappropriate video modes from an external device in order to prevent abnormal 
situations from occurring on the screen, and a computer that provides the video 
output in accordance with the display's function. 

(Means to Solve the Problems) 

In order to achieve the aforementioned objective, the display of the present device 
comprises a means to provide a signal for enabling an external device to identify 
the display's function. In addition, the computer of the present device comprises 
a means to receive the signal for identifying the device from the display and a 
means-to~identify the-display'rfunctibli based^hthe sign^Teceived ana~provide~ 
the display with video output suited for the function. 

(Function) 

When the display of the present device is connected to a predetermined external 
device, the signal for identifying the function is provided to an external device, for 
example, a computer such as a PC, via a predetermined line. The signal may be 
one that directly indicates the display's function or a simple code that is 
determined in advance. The computer of the present device decodes such a 
signal to identify the display's function and provide video output (video signals 
and synchronization signals) suited for that function, while refraining from 
outputting video signals unsuited for the function. This eliminates the 
occurrence of disrupted screen images caused by inputting a video mode unsuited 
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for the display function, and secures normal screen display at all times. 
(Embodiments) 

An example of the present device will be explained below by referring to the 
attached figures. 

FIG 1 shows the major features of the CRT display and the PC according to one 
example. FIG 6 shows the appearance of the connection between the display 
and the PC. As shown in the figures, display 10 and PC 20 are connected with 
each other via cable 30. 

In FIG 1, display 10 is furnished with function identification daa generating 
circuit 12 that generates data signal DS for identifying the function of display 10 
according to the present device. The N-bit data signal DS outputted from said 
circuit 12 is inputted to input circuit 22 of PC 20 via display terminal 18A, N-bit 
(N = number thereof) line 30A within cable 30, and PC terminal 29A, and then is 
supplied to CPU 24 from the output terminal of said circuit 22. 
CPU 24 generates video signals and the accompanying horizontal and vertical 
synchronization signals based on the program and the data stored in memory 26. 
The video output generated by CPU 24 is supplied from output circuit 28 to video 
circuit/deflection circuit 14 of display 10 via PC terminal 29B, line 30B with a 
predetermined (number of) bits within cable 30, and display terminal 1 8B. 
AceordinjpbnWs^xample, as showrFirTFIG" 3, the di^laylunctioh is classified" 
by synthesizing the following items: "signal type," "horizontal scanning 
frequency," "vertical scanning frequency," and "input level and polarity," and each 
function is given a data signal DS code. In this case, data signal DS has 3 bits, so 
up to 8 types of function can be classified (only three types are shown in FIG 3). 
While data signal DS is generated from circuit 12 of display 10 as described above, 
the description of each of the above items is stored in memory 26 of PC « [20] as 
registered information. Upon receiving the data signal DS, CPU 24 reads the 
registered information corresponding to the code read from memory 26, identifies 
the function of display 10, and selects only the mode that is suited for that 
function. 

FIG 2 shows a specific structure of function identification data generating circuit 
12 according to this example. In this structure, lines 12P and 12Q are grounded, 
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line 12R is connected, for example, to 5V voltage terminal +V0, and data signal 
DS CU" "0," and "1") is obtained. Input circuit 22 of PC 20 comprises inverting 
circuits 22P, 22Q, and 22R, and at the respective output terminals the 3-bit data in 
which the logic of the data signal DS is inverted ("1 "1 and 44 0") is obtained. 
In the case of this example, the data signal DS code is "00 l, 1 * and CPU 24 reads 
the registered information for the function corresponding to that code read from 
memory 26. As a result, CPU 24 identifies the function of display 10 as "signal 
type being digital input" "horizontal scanning frequency being 15kHz/24kHz," 
'Vertical scanning frequency being 60Hz/56Hz," and "input level and polarity for 
video signal being TTL level and positive polarity, and for synchronization signal 
being TTL level and negative polarity," and controls so as not to provide display 
10 with video output unsuited for the function (for example, horizontal scanning 
frequency being 32kHz). 

FIG 4 is a flow chart of the operation of CPU 24 related to mode switching. 
Upon initialization after power is turned on or the mode is switched by the 
program, this routine is initiated to first obtain and decode the data signal DS 
given by display 10 (CD and ®), and then read the registered information 
corresponding to that code to identify the function of the display 10 (®). The 
CPU then selects only the mode suited for the function (for example, in the case of 
the aforementioned example, 15kHz mode or 24kHz mode), outputs the mode 
switching signal as a control signal for switching th^mod^(©)7and~outputs the" 
video signals and synchronization signals for that mode as video output (® ). As 
a result, the video mode suited for display 10 is always inputted, and normal 
display is projected on the screen of CRT 16 at all times. 

In the example described above, line 30A dedicated for providing function 
identification data signal DS from display 10 to PC 20 is used, but a shared line 
can also be used. 

For example, as shown in FIG 5, the line can be shared by mode switching signal 
MS sent from PC 20 to display 10. In FIG 5, when CPU 24 (not shown in the 
figure) takes in data signal DS, with signal CS being "1," the PC's three state 
buffers 22S, 22T, and 22U are disabled (closed), while the three state buffers 12S, 
12T, and I2U of display 10 are enabled (opened). When the PC sends mode 
switching signal MS, with signal CS being "0," the PC's three state buffers 22S, 
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22T, and 22U arc enabled (opened), while the three state buffers 12S, 12T, and 
12U of display 10 are disabled (closed). 

Not only this time-share-type shared line, but also a multiple-frequency-type 
shared line can be used. 

In the aforementioned example, the construction of function identification data 
generating circuit 12 A is simplified by storing the registered information in the 
PC's memory, but, in the case wherein a memory is provided on the display side, it 
can be configured so that the registered information or the equivalent information 
may be stored in such a memory and the signal for the information may be 
provided from the display to the PC or other devices (external devices). 

(Effect of the Device) 

According to the display of the present device, a normal display can be maintained 
because it is configured to reject functionally unsuited video modes by providing 
the external device with the signal for identifying the display's function. 
According to the computer of the present device, no abnormal images are 
projected on the display screen because it identifies the display's function and 
provides only video output suited for that function, and refrains from sending 
unsuitable video output. 

~47~Bnef Description of theTigures 

FIG 1 is a block diagram showing important features of the CRT display and the 
personal computer according to one example of the present device. 
FIG 2 is a circuit diagram showing a specific structure of the function 
identification data generating circuit of the example. 

FIG 3 is a table showing the relationship between the function identification data 
code and the registered information for the function corresponding to each code. 
FIG 4 is a flow chart of the CPU operation related to mode switching. 
FIG 5 is a circuit diagram showing the circuit structure of one example using a 
shared line. 

FIG 6 is a diagram showing the appearance of the connection between a display 
and a personal computer. 
In the figures; 
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10- CRT display 

12 — function identification generating circuit 
14 - video circuit/deflection circuit 
16 -CRT 

20 - persona] computer 
22 - input circuit 
24 - CPU 
26- memory 
30 -cable 

FIG 1 [Includes Chinese marginalia which generally correspond to Japanese 
designations where provided.] 

12 - function identification data generating circuit 

1 4 - video circuit/deflection circuit 

16 -CRT 

22 - input circuit 

24 -- CPU 

26 - memory 

28 - output circuit 



FIG 2 [Includes Chinese marginalia] 



FIG 3 [Includes Chinese marginalia] 
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FIG 4 [Includes Chinese marginalia] 

(Begin] 

® Take in data signal from display 
® Decode the data signal 

® Read registered information corresponding to the code from 
© Select mode 

® Output video signals and synchronization signals. 
[End) 

FIG 5 

[Notation on the left:] To deflection circuit 14 
[Notations on the right:] From CPU 24 
To CPU 24 

Utility Model Registration Applicant: NEC Home Electronics Corp. 
Agent: Patent Attorney Kiyotaka Sasaki 
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